Providing a model of a comprehensive free audiologic program may assist other health care professionals in developing their own similar program.
F ree clinics play an important role in providing health care to uninsured and underinsured individuals. A 2010 survey reported that there are more than 1000 free clinics providing health care to approximately 1.8 million Americans annually. 1 These clinics often provide primary and urgent care that would otherwise default responsibility to emergency departments. 2 Specialty care required by this vulnerable patient population is difficult to access, frequently involving long waits and up-front expenses. 3 Hope Clinic, a nonprofit organization in Ypsilanti, Michigan, provides medical and dental services to uninsured individuals in southeastern Michigan. Hope@UMHS is a novel partnership between the Hope Clinic and the University of Michigan Health System that was started in 2010 to provide access to specialty care for patients of Hope Clinic. Included specialties are otolaryngology, audiology, plastic surgery, ophthalmology, neurology, and dermatology. Descriptions of the structure and success of this partnership have been previously published. 4, 5 As success of Hope@UMHS continues, our group sought to expand the available services provided. The detrimental and widespread effects of hearing loss on mental health, physical functioning, and quality of life have been established. [6] [7] [8] Agerelated hearing loss increases overall health care expenditures and the risk of depression; hearing rehabilitation can reduce depressive symptoms and fundamentally improve quality of life. 6, 8 However, hearing aids are expensive and not covered by Medicare and many other insurance policies; thus, many indigent patients are unable to attain them. In 2013, intramural funding was secured from the University of Michigan to pilot the HeAR-U (Hearing Aid Recycling at Hope@UMHS) program, renamed Hope for Hearing. The mission of this program is to provide comprehensive hearing rehabilitation to indigent patients at the Hope@UMHS clinic.
We hypothesize that our nascent experience may serve as a paradigm for other programs interested in implementing similar projects. The aims of this study are to describe the structure, feasibility, and outcomes of a free subspecialty clinic providing hearing aids to assess the success of the Hope for Hearing program.
Methods
The Hope for Hearing program began by securing donated hearing aids, which were obtained by placing advertisements and through direct purchases via funding provided by a $5000 intramural grant. Advertisements included flyers in the audiology clinic in the Department of Otolaryngology, University of Michigan Hospital, Ann Arbor, and requests for donations in departmental and alumni newsletters. The Department of Otolaryngology agreed to repurpose a fully depreciated hearing aid verification system (RM500; Audioscan of Etymonic Design Inc) for use at the Hope Clinic. The intramural grant was also used to purchase a dedicated laptop computer enabled with audiologic software for use at the Hope Clinic. This study was evaluated and granted a formal exemption by the University of Michigan Institutional Review Board, who waived the need for patient consent.
Adult patients with hearing deficiencies were referred to the Hope@UMHS clinic by their primary care physicians at Hope Clinic. All involved otolaryngologists, audiologists, clinical support staff, and interpreters volunteered to participate in the Hope for Hearing program. At least 3 visits to the clinic were required for a patient to complete the process of obtaining an appropriately programmed and verified hearing aid. The first visit occurred at the quarterly Saturday morning Hope@UMHS clinic at the University of Michigan Health System. Additional audiologist-only clinics took place on site at the Hope clinic to shorten the time required to complete the process of fitting the hearing aid. These additional clinics were referred to as Hope for Hearing clinics. The specific name helped to avoid location scheduling errors.
The specific criteria to be eligible for a hearing aid from the Hope for Hearing program included the following: no health insurance (Hope Clinic requirement), bilateral permanent hearing loss of any degree or configuration, and some degree of selfperceived disability secondary to the hearing loss. All patients were also provided information on other programs that provide assistance in obtaining hearing aids (Michigan Rehabilitation Services, the Starkey Hear Now program, and the local Lions Club; Michigan Rehabilitation Services and Lions Club have multiple locations throughout Michigan, and the Starkey Hear Now program is a national and international foundation with their office located in Eden Prairie, Minnesota). These options require that patients transfer their care to the participating clinic and typically involve some out-of-pocket expense and/or long delays in the approval process. Patients were also given the option of using a Hope for Hearing program hearing aid as a "gap" device while they waited for another program. The Hope for Hearing option was the only truly free option, and all eligible patients selected the Hope for Hearing option despite the ability to obtain a new set of binaural hearing aids through other programs.
Initial assessment included a formal audiogram and screening evaluation. If audiometric testing suggested significant hearing loss and an otolaryngologist determined that a patient was medically cleared for hearing aids, he or she was referred back to Hope Clinic audiologists for hearing aid counseling and fitting. There was no specific pure-tone average threshold or minimum speech discrimination standard. Because speech discrimination was not required for eligibility,
Key Points
Question Is it possible to provide free, comprehensive audiologic services to indigent patients?
Findings In this observational cohort study at a preexisting free clinic, 34 patients were identified as eligible for a free hearing aid and 20 of these patients (59%) received hearing aids. The value of services provided was estimated to be $2260 per patient.
Meaning It is feasible to provide free, comprehensive audiologic care, including hearing aids and fitting, in a well-established, free clinic model. language barriers did not affect patients' candidacy for a hearing aid, nor did we formally assess discrimination for nonEnglish speakers. The third visit was for conformity and follow-up ( Figure) . Patients were provided with an initial supply of hearing aid batteries and wax filters. This structure parallels the workflow and clinical trajectories of patients with traditional insurance. Owing to our desire to maximize the benefit of a scarce resource, patients were provided with only 1 hearing aid at a time, but bilateral aids were considered on a case-by-case basis depending on patient eligibility and supply. This process was meant to provide the best-quality hearing aids to every qualifying patient, thus conserving the highest-quality hearing aids so that more patients could benefit from them. In addition, this process conserved our budget for ear molds.
Data were abstracted from clinical records, deidentified, and maintained in a password-protected database compliant with the Health Insurance Portability and Accountability Act. Descriptive statistical analyses were performed using Excel, version 15.22 (Microsoft Corp).
Results
A total of 84 hearing aids were donated from September 1, 2013, through March 31, 2016. Seventeen hearing aids (20%) were purchased with grant funding; the remainder were donated. Supplies required to make ear molds were also purchased with grant money. All other audiologic equipment used was the property of the University of Michigan audiology clinic, which is located adjacent to where the Hope@UMHS clinic is hosted.
Since 
Six patients were diagnosed with profound unilateral hearing loss. Thus, they were eligible for a contralateral routing of signal hearing aid but not for the free hearing aid program because we did not have any contralateral routing of signal devices donated, nor did we have access to free bone-anchored hearing aid implants.
A total of 14 patients were identified as eligible for the Hope for Hearing program but have not used it to date. Six of these patients were not interested in hearing aids at the time of their last visit, and another 5 patients have not returned for follow-up appointments. Of the 3 remaining eligible candidates, 1 individual chose to purchase hearing aids, and 2 (both with <20-dB hearing up to 2000 Hz) had no documentation recorded of a discussion regarding hearing aids.
An attempt was made to evaluate the monetary value of the items and services provided. Regarding donated work hours, audiologists spent approximately 3.0 to 3.5 hours with each patient (30 minutes for an audiogram, 1 hour each for a hearing aid evaluation and fitting, and 30-60 minutes for the conformity test). University of Michigan Health System audiologists are salaried employees, with a mean salary including benefits of $47 per hour, or $150 per dispensed hearing aid, for a total of $2850 of audiologic service provided in the program to date. This amount does not include the cost of clinical and technical support staff or the initial clinic appointment with an otolaryngologist at Hope@UMHS.
With respect to direct patient costs, a comprehensive audiogram, tympanogram, and acoustic reflex study would cost $350 out of pocket. The University of Michigan Health System offers a 40% discount on any service that is not covered by insurance, making the discounted price $210. The discounted cost for a hearing aid evaluation and conformity check was $300. A basic hearing aid costs about $700; however, the mean cost for a new equivalent version of a hearing aid distributed by the program would be $1750, because volunteer audiologists were choosing the best available recycled hearing aid at the time of each patient's fitting. Nonetheless, new devices include warranties that increase their cost when compared with the estimated value of a recycled device that does not have any warranty. Thus, it would cost the average Hope for Hearing patient about $2260 to obtain an equivalent hearing aid or $1210 for the most basic hearing aid available at the University of Michigan Health System. 
Discussion
We describe a novel adult hearing aid recycling program directed toward indigent patients and based in an academic center partnering with a free clinic. The Hope for Hearing program can be used as a model for other academic centers interested in providing access for vulnerable individuals in need of otherwise prohibitively expensive services. This hearing aid program began in an established, successful partnership between an academic center and a community program providing otolaryngology and audiology specialty care. This was an important factor in the success of the program, because enthusiastic audiologists and otolaryngologists were already invested in and volunteering regularly at clinics. In addition, a robust referral base and existing workflow were already established, obviating many of the inevitable logistical hurdles of any such endeavor. Finally, an intramural grant of $5000 and donation of a fully depreciated hearing aid verification system were critical in implementing the program.
There have been challenges in implementing Hope for Hearing that should be explicitly addressed. The first is the need for interpreter services. Many patients in this program have required an interpreter to successfully perform an audiologic evaluation and hearing aid fitting. Our program has been fortunate that a family member or friend with bilingual abilities has always been available to serve as an interpreter for Hope for Hearing appointments. However, family members serving as interpreters is not ideal for health care services. 9 Other institutions considering a similar program should consider the target population's cultural needs and their access to professional interpreter services. A key factor in this collaboration was our ability to keep many of the additional follow-up appointments at the primary care Hope Clinic (Figure) . Many patients expressed a preference for the primary care location rather than traveling to the specialty clinic for each appointment. The donated hearing aid verification system and purchased laptop computer were required to make appointments at the primary care Hope Clinic possible. If this equipment were to break down, we would need to reassess our current patient appointment flow. Another consideration is the need for continuous funding for ear mold and other hearing aid supplies. Although these supplies require less funding than the initiation of such a program, some degree of ongoing funding will always be needed as these expenses persist for the lifetime of the program.
The patients who chose not to partake in the program shed light on areas for improvement. When considering barriers to use of the program, cost, ability to attend multiple appointments, and barriers to hearing aid adoption are contributing factors. The only costs to the patient are hearing aid batteries and transportation to the clinics, which can be significant if someone has little to no income. Attendance at 3 appointments may be too great a travel burden for some patients. Finally, hearing aid adoption rates for the public are estimated to be less than 25% for reasons that have been described elsewhere.
10,11 Thus, patient selection is critical and underscores the need to ensure that we are providing a resource that will indeed be used rather than expending resources better geared to other individuals. Despite this finding, these barriers could be mitigated if open dialogue and problem-solving occurs between patients and their health care professionals, who are very motivated to assist patients in accessing heath care services. The Hope for Hearing program targeted only adults eligible for hearing aids because Michigan has robust services for children requiring audiologic testing and hearing rehabilitation. In Michigan, access to hearing aids for children at little to no cost is possible through Medicaid and Children's Special Health Services. Local and national efforts to increase public knowledge of such programs and reduce patients lost to follow-up are instructive when considering improvements to the Hope for Hearing program.
12
Future goals of the Hope for Hearing program are to develop a sustainable source of funding for hearing aid supplies and to increase exposure of the program in the community. Increasing community awareness of the services that Hope for Hearing offers is critical to increasing the success of the program. There is also potential for program growth by working with community physicians to identify a greater number of patients who can benefit from this program, especially since 82% of patients referred for audiogram were identified as candidates for a hearing aid.
Whether to fit binaural aids on patients is an area of active consideration. To date, the number of donated hearing aids and hearing aids purchased via grant funds (84) has more than exceeded the number of hearing aids dispensed (20). The decision for binaural fitting, however, is more complicated than the raw numbers make it appear. For example, a disproportionate number of donated hearing aids were power hearing aids that would not be applicable for many eligible patients. As mentioned previously, the patients to date have received relatively modern and sophisticated aids. Fitting binaural aids would require the use of older, lower-quality aids. Binaural fittings would also ideally require more donations of matched pairs of hearing aids. In addition, ear molds are a significant portion of our budget that would increase if binaural fitting was performed for all patients. Despite the wealth of research demonstrating the benefits of binaural hearing aids, 13 we continue to reassess binaural candidacy on a case-by-case basis because of the logistical factors.
Limitations
This study is limited by its retrospective nature. It is also limited by the small sample size. The main limitation for other health care professionals wishing to implement similar programs is that our program was started within an established free clinic, which provided preexisting infrastructure.
Conclusions
Comprehensive audiologic care including donated hearing aids can be effectively delivered to indigent patients in a wellestablished free clinic and academic medical center collaboration. The opportunity for low-income patients to benefit from hearing rehabilitation at minimal personal cost can represent an effective extension of safety net services.
